Purpose: This study assessed whether college student (1) protective behavioral strategy (PBS) use differed between those who reached legal intoxication during their most recent drinking episode compared to those who did not reach the legal blood alcohol concentration (BAC) threshold, and (2) frequency of PBS use could explain the variance associated with BAC during the most recent drinking episode, above and beyond one's sex, age, and involvement in the Greek system. Design: Secondary data analysis of the American College of Health Association's National College Health Assessment.
Purpose
Alcohol use among college students has remained a significant public health issue for the past several decades, with little to no decline in quantity or frequency of consumption.
1,2 Approximately 65% of college students report consuming alcohol in the past 30 days, 3 with roughly 35% to 40% reporting engaging in heavy episodic drinking (ie, binge drinking-females consuming 4 or more drinks, males consuming 5 or more drinks on 1 occasion [5/4 drink definition]). 4, 5 The drinking behaviors of college students are of concern due to the vast alcohol-related consequences that typically accompany heavy episodic drinking. For instance, each year hundreds of thousands of college students report (1) unintentional injuries, (2) physical assaults, (3) incidents of unprotected sex, (4) driving while intoxicated, and (5) other alcohol-related health problems. 5, 6 To minimize the alcohol-related consequences experienced by college student drinkers, researchers and practitioners are increasingly targeting protective behavioral strategies (PBS), which are behaviors used by drinkers before and during drinking to limit alcohol-related harm and minimize blood alcohol concentration (BAC). [7] [8] [9] Common PBS include, but are not limited to, pacing speed of consumption, monitoring and limiting number of drinks consumed, and alternating consumption of alcoholic and nonalcoholic beverages. 10, 11 Use of PBS is associated with reduced consumption levels and fewer alcoholrelated negative consequences. 9, [12] [13] [14] [15] Heavy episodic drinking has often been used as a criterion for judging the efficacy of PBS. [16] [17] [18] Previous literature, however, has questioned the utility of a 5/4 heavy episodic drinking measure to identify high-risk alcohol consumption among college students. 19, 20 Furthermore, many drinkers who meet the 5/4 drink definition fail to reach BAC of at least 80 mg/dL (0.08%), the threshold of legal intoxication in the United States. 19, [21] [22] [23] [24] Given that many PBS are intended to minimize a drinker's BAC (ie, eat before and during drinking, do not chug drinks, or drink fast), examining the association between PBS and drinker intoxication levels would fill a gap in the current literature. As Sugarman and Carey 25 contend, ''it may be that strategy use is more related to BACs than number of drinks consumed.''(p3)
In the current study, we examined a nationally representative sample of college students to assess whether (1) PBS use differed between those who reached legal intoxication (BAC ! 0.08) during their most recent drinking episode compared to those who did not reach legal intoxication (BAC < 0.08) and (2) if frequency of PBS use could explain the variance associated with BAC during the most recent drinking episode, above and beyond one's sex, age, and involvement in the Greek system (ie, fraternity/sorority). We hypothesized that those who reached legal intoxication (BAC ! 0.08) during their most recent drinking episode were less likely to report frequent PBS use compared to those who did not reach legal intoxication (BAC < 0.08). Given that PBS are intended to minimize alcohol-related consequences, and some strategies specifically target minimizing BAC, we hypothesized that more frequent PBS use would be associated with lower reported BACs.
Methods

Design
This investigation examined secondary data from the American College Health Association's (2013) National College Health Assessment (ACHA-NCHA). Specifically, we examined the fall 2011 NCHA IIb reference group. 26 Focusing on college student health behaviors, and administered since 2000, the ACHA-NCHA solicits information on alcohol-related behaviors and illicit substance use/abuse, sexual activity, dietary habits, physical activity, and mental health.
Sample
The ACHA-NCHA sample (n ¼ 27774) included students from 44 distinct campuses throughout the United States. This sample of institutions varied on a number of key characteristics, such as institution type (eg, private and public, 2-and 4-year institutions, and graduate and/or undergraduate degree programs), religious affiliation (eg, secular, Catholic, and Protestant), student body size (eg, fewer than 2500 to 20000 or more students), geographic location/region, and minority status (eg, historically African American college, Hispanicserving institution). Participating schools self-selected to administer the ACHA-NCHA. Each institution used random sampling techniques to recruit participants, followed by webbased (n ¼ 42; 95%) or classroom-based/paper form (n ¼ 2; 5%) surveying. Once all surveys were completed for each institution, executive summaries, reference group reports, and aggregate data sets were created by ACHA. Approximately 22% (n ¼ 6295) of the total samples were identified as nondrinkers based on responses (ie, ''N/A, don't drink'') to the PBS items discussed below. These persons were excluded from the analyses reported herein. In the final sample, there was a total of 21479 college student drinkers.
Measures
Blood alcohol concentration (BAC). BAC was treated as a continuous variable and calculated using the adjusted Widmark equation, which approximates BAC levels based on self-report data for weight, sex, amount of alcohol consumed, and number of hours over which alcohol was consumed. As a result, responses from 4 items of the ACHA-NCHA were operationalized to estimate BAC: weight (What is your weight in pounds?), sex (What is your gender?), amount of alcohol consumed (The last time you partied/socialized, how many drinks of alcohol did you have?), and the number of hours drinking (The last time you partied/socialized, over how many hours did you drink alcohol?).
Protective behavioral strategies (PBS). PBS were assessed via 11 distinct items. Each item began with the following question stem: ''During the last 12 months, when you 'partied'/socialized, how often did you . . . '' Respondents indicated the frequency of engaging in behaviors aimed at minimizing alcoholrelated harm by using a response scale of ''never (0),'' ''rarely (1),'' ''sometimes (2),'' ''most of the time (3),'' and ''always (4).'' Examples of some of these behavioral strategies include, but are not limited to, ''avoid drinking games,'' ''keep track of how many drinks you were having,'' ''alternate nonalcoholic with alcoholic beverages,'' and ''use a designated driver.'' A cumulative PBS score was calculated for each respondent, with higher scores indicating more frequent use of PBS. Scores could range from 0 to 44. Average cumulative PBS scores were 26.7 (standard deviation [SD] ¼ 7.9), with respondents most frequently citing eating before or during drinking, staying with the same group of friends when drinking, and using a designated driver.
Analysis
Using the Predictive Analytics Software (PASW version 22.0), independent samples t-tests were conducted to compare differences in the frequency in which PBS were used by those who achieved a BAC of 0.08 or higher the last time they consumed alcohol and those who did not reach a BAC of 0.08. To account for this investigation's large sample size, effect sizes (Cohen's d) are reported for statistically significant mean differences identified in the t-test analysis. Finally, a multiple regression model was conducted to further explore the relationship between frequency of PBS use (independent variable) and BAC (dependent), above and beyond the influence of several confounding factors (ie, sex, age, and fraternity/sorority membership).
Results
Results from the independent samples t-test indicated that respondents who reached legal intoxication (BAC ! 0.08) during their most recent drinking episode (mean [M] ¼ 22.7; SD ¼ 6.6) reported using PBS less frequently (t [18481] ¼ 49.3, P < .001) compared to those who did not reach a BAC of 0.08 (M ¼ 28.5, SD ¼ 7.7). Based on the criteria outlined by Cohen, 27 the magnitude of the differences in group means (mean difference ¼ 5.7, 95% confidence interval ¼ 5.5-5.9) was large (d ¼ 0.80).
Prior to testing the multiple regression model to determine whether PBS use explained a unique proportion of the variance associated with BAC levels achieved during the last drinking episode, preliminary analyses were conducted to ensure we did not violate any underlying statistical assumptions. Specifically, variance inflation factors (range ¼ 1.01-1.07) were far less than Myers, 28 suggested rule of thumb value of 10, and the tolerance statistics were all greater than the 0.2 cutoff recommended by Menard. 29 In total, the regression model explained a small, albeit significant proportion (12%, R 2 ¼ .119) of the variance associated with BAC levels (F [4, 18478] ¼ 626.247, P < .001). When assessed in unison, it is clear that the frequency of PBS use (b ¼ À.315, P < .001) makes the strongest unique contribution to the model explaining BAC levels. Specifically, the frequency of PBS use uniquely explained approximately three-fourths of the variance accounted for by the model (9%; part correlation ¼ À0.303). As hypothesized, respondents with higher BACs reported less frequent use of PBS (Table 1) .
Discussion
In this large sample of college student drinkers, the crosssectional study found an association between PBS frequency and BAC. Study findings indicated that those who used PBS more frequently had lower BACs during their most recent drinking episode. Moreover, PBS use made the strongest unique contribution to explaining the variance associated with BAC levels. To date, there are few investigations that assess PBS use and BAC among college student drinkers. Most research, instead, focuses on whether PBS use is associated with fewer alcohol-related consequences [30] [31] [32] or whether PBS serves as a mediating/moderating variable in the association between alcohol-related consequences and other alcoholrelated factors such as self-reported drinking motives and expectancies. 16, [33] [34] [35] [36] Of the prior research that has investigated the use of PBS and BAC, 37 our findings both support and run counter to this work.
Our study adds to the current literature by investigating the relationship between PBS frequency and BAC in a nationally representative sample of college student drinkers. Previous research has focused solely on types of PBS and BAC level. For example, Sugarman and Carey 25 asserted peak BAC (highest BAC reached during the assessment period) was not correlated with any form of PBS: selective avoidance (ie, ''refusing drinks,'' ''choose not to do shots when available,'' and ''choose not to pregame''), alternative strategies (ie, ''finding other ways besides drinking to reduce stress''), or strategies while drinking (ie, ''drinking slowly,'' ''limiting cash before going out to drink,'' ''spacing drinks over time''). When considering average BAC over the assessment period, respondent BAC was negatively correlated with selective avoidance and alternative strategies, yet positively correlated with strategies while drinking. 25 Lewis and colleagues, 37 on the other hand, found that the use of more limiting/stopping PBS (ie, ''Drink water while drinking alcohol,'' ''Have friends let you know when you've had enough,'' ''Stopped drinking at predetermined time'') and more serious harm reduction PBS (ie, ''Made sure you went home with a friend,'' ''Used a designated driver'') resulted in higher BACs. That said, utilization of more ''manner of drinking PBS'' (ie, ''Drank slowly,'' ''Did not drink shots of liquor'') resulted in lower BAC levels. 37 It is possible these differences stem from the manner in which PBS was operationalized in each study. Specifically, while Sugarman and Carey 25 used a 27-item Strategy Questionnaire that assessed PBS use over the past 2 weeks and Lewis et al 37 used the 15-item Protective Behavioral Strategies Survey, 13 the ACHA-NCHA uses a longer time frame (during the past 12 months) and fewer number of PBS (n ¼ 11). Given that frequent PBS use was related to lower BAC in our study, it is important that researchers identify the types of PBS that may result in lower BAC levels in future research.
Limitations
There are several limitations that should be considered in unison with our results. Given that we utilized the NCHA, the selfselection of institutions and reliance on ACHA member institutions should be noted. Moreover, the NCHA is a self-report survey and may have resulted in participants giving socially desirable responses and/or recall time frames being inaccurate. Also, the cross-sectional nature of the NCHA constrained our ability to determine causal and longitudinal relationships. Moreover, we were also limited to the variables measured and provided by ACHA, such as those forming our measure of PBS and BAC. For instance, the reference period for PBS use was frequency of use over the past 12 months, while the items used in calculating BAC were associated with the last time one partied/socialized. Along these same lines, we were limited to an interpretative method to estimate students' BAC instead of an objective measure. Finally, caution should also be used when generalizing our findings to other populations.
Significance
Overall, PBS frequency is a protective strategy that may limit increased amounts of alcohol intake among college student drinkers. Interventions encouraging PBS use should target college student drinkers since (1) lower PBS use frequency was related to higher BAC levels and (2) preventive programming may help students avoid drinking over the legal limit. More research should examine higher intoxication levels and frequency of PBS to determine whether higher levels decrease PBS use even further. Future research on college student drinkers should be directed toward examining the types of PBS on the amount of drinking measured by BAC on a national level. Additionally, to account for some of the limitations of the present investigation, future studies should seek to examine the relationship between a college student's objective BAC and types of PBS he/she used during that particular drinking experience. For instance, field studies could be conducted in which objective samples of breath alcohol concentrations are collected during the evening, and participants recall and selfreport which PBS strategies were used the following morning.
Declaration of Conflicting Interests
The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this article.
Funding
The author(s) received no financial support for the research, authorship, and/or publication of this article.
So WHAT? Implications for Health Promotion Practitioners and Researchers
What is already known on this topic?
Research among college students shows that the use of PBS is associated with reduced alcohol consumption levels and fewer alcohol-related negative consequences.
What does this article add?
This study accounts for limitations characterizing the current literature examining alcohol and PBS use, such as the lack of nationally representative college student samples, and examining the association between PBS use and more objective measures of drinking behaviors (ie, BAC achieved in a drinking episode).
What are the implications for health promotion practice or research?
Given that more frequent use of PBS was associated with lower BAC promotion of PBS use is of particular importance to limit alcohol-related harm and minimize BACs among college student drinkers.
